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(54) . Structure of resin molded type semiconductor 



(57) A resin molded type semiconductor device ac- 
cording to the present invention comprises a chip sup- 
port (3) face-bonded to one surface of a semiconductor 
element (1), which is connected to gold wires (4), with 
an adhesive tape (2) : so as to avoid portions of the sem- 
iconductor element (1 ), which are connected to the gold 
wires (4), and a mold resin (6) for sealing the other sur- 
face of the semiconductor element (1 ), which is located 



on the opposite side of one surface thereof and a sur- 
face of the chip support (3), which is located on the op- 
posite side of a surface thereof bonded to the semicon- 
ductor element (1 ), so as to expose both the other sur- 
face (1b) of the semiconductor element and the surface 
(3b) of the chip support (3). Owing to the above con- 
struction, a thinned semiconductor device can be ob- 
tained. 



FIG. I 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention: s 

This invention relates to a structure of a resin mold- 
ed type semiconductor device. 

Description of the Related Art: w 

An IC card and a memory card have been rapidly 
developed in recent years. With its rapid development, 
there has been a demand for a thin plastic or resin mold- 
ed type semiconductor device mounted in the IC or is 
memory card. A vast number of methods of making the 
resin molded type semiconductor device thinner have 
been also proposed. As one of the methods, there is 
known a structure of a semiconductor device disclosed 
in Japanese Patent Application Laid-Open No. 20 
4-317360, for example, wherein lower surfaces of die 
pads are exposed without being covered with a mold 
resin. According to the above structure, the semicon- 
ductor device can be made thin by a thickness ranging 
from about 0.2mm to 0.3mm if the entire thickness of a 25 
package is regarded as about 1 0mm. 

SUMMARY OF THE INVENTION 

An object of the present invention is to cheaply pro- 30 
vide a structure of a semiconductor device capable of 
preventing resin cracks from occurring, providing high 
reliability and making it thinner. 

According to one aspect of the invention, for achiev- 
ing the above object, there is provided a structure of a 35 
resin molded type semiconductor device, comprising: 

a semiconductor element having a surface to which 
gold wires are connected; 

a chip support fixed to the semiconductor element 40 
so as to avoid portions of the semiconductor ele- 
ment, which are respectively connected with the 
gold wires; and 

a mold resin for sealing a back surface of the sem- 
iconductor element, which is located on the oppo- 4$ 
site side of the surface of the semiconductor ele- 
ment and a surface of the chip support, which is 
located on the side opposite to a surface thereof 
fixed to the semiconductor element, so as to expose 
both surfaces. so 

BRIEF DESCRIPTION OF THE DRAWINGS 

While the specification concludes with claims par- 
ticularly pointing out and distinctly claiming the subject ss 
matter which is regarded as the invention, it is believed 
that the invention, the objects, features and advantages 
thereof will be better understood from the following de- 



scription taken in connection with the accompanying 
drawings in which: 

Fig. 1 is a vertical sectional side view of a resin 

molded type semiconductor device showing a first 

embodiment of the present invention; 

Fig. 2 is a fragmentary plan view of a resin molded 

type semiconductor device illustrating a second 

embodiment of the present invention; 

Fig. 3 is an enlarged vertical sectional side view 

taken along line A - A of Fig. 2; 

Fig. 4 is a vertical sectional side view depicting a 

modification of the second embodiment of the 

present invention; 

Fig. 5 is a fragmentary plan view of a resin molded 
type semiconductor device depicting a third embod- 
iment of the present invention; 
Fig. 6 is a vertical sectional side view illustrating a 
modification of the third embodiment of the present 
invention; 

Fig. 7 is a vertical sectional side view of a resin 
molded type semiconductor device showing a 
fourth embodiment of the present invention; 
Fig. 8 is a horizontal sectional view showing the 
resin molded type semiconductor device according 
to the fourth embodiment; 

Fig. 9 is a horizontal side view illustrating a modifi- 
cation of the fourth embodiment of the present 
invention; 

Fig. 10 is a horizontal sectional view of a resin 
molded type semiconductor device illustrating a fifth 
embodiment of the present invention; 
Fig. 11 is a sectional view of a resin molded type 
semiconductor device illustrating a sixth embodi- 
ment of the present invention: 
Fig. 12 is a sectional view of a resin molded type 
semiconductor device showing a seventh embodi- 
ment of the present invention; 
Fig 1 3 is a sectional view of a resin molded type 
semiconductor device depicting an eighth embodi- 
ment of the present invention; 
Fig. 1 4 is a fragmentary plan view of a resin molded 
type semiconductor device showing a ninth embod- 
iment of the present invention; 
Fig. 15 is an enlarged vertical sectional side view 
taken along line A - A of Fig. 14; and 
Fig. 16 is a sectional view of a resin molded type 
semiconductor device illustrating a tenth embodi- 
ment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Preferred embodiments of the present invention will 
hereinafter be described in detail with reference to the 
accompanying drawings. 

Fig. 1 is a schematic cross-sectional view showing 
a first embodiment of a plastic or resin molded type sem- 
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iconductor device according to the present invention. In 
Fig. 1 , the semiconductor device comprises a semicon- 
ductor element 1 in which circuits are formed on the sur- 
face of silicon, a chip support 3 tightly fixed onto one 
surface 1a of the semiconductor element 1 wit an adhe- 
sive tape 2, leads 5 respectively electrically connected 
to A1 pads (bonding pads) formed on the one surface 
la of the semiconductor element 1 through gold wires 
(bonding wires) 4, and a mold resin 6 that seals the en- 
tire semiconductor device. The chip support 3 serves so 
as to reinforce the semiconductor element 1 . 

In this type of structure, the chip support 3 is pro- 
vided so as to avoid areas or portions where the gold 
wires 4 are disposed and extend in the longitudinal di- 
rection of the semiconductor element 1 substantially 
along the center of the semiconductor element 1 . Fur- 
ther, the chip support 3 is disposed so as to extend be- 
tween substantially both ends of the semiconductor el- 
ement 1 . Upon sealing the semiconductor device with 
the moid resin 6, a structure is adopted in which the oth- 
er surface located on the side opposite to one surface 
of the semiconductor element 1 and a surface of the chip 
support 3 located on the side opposite to a surface of 
the chip support 3, which is bonded to the semiconduc- 
tor element 1 , are respectively exposed and sealed with 
the mold resin 6. 

A method of manufacturing the resin molded type 
semiconductor device shown in Fig. 1 will now be de- 
scribed. The chip support 3 is tightly disposed and fixed 
onto the semiconductor element 1 supported by an un- 
illustrated support with the adhesive tape 2 interposed 
therebetween. In this case, the semiconductor element 
1 and the chip support 3 are fixed to each other with an 
adhesive or an adhesive tape. The time required to dry 
the adhesive is spent when they are fixed to each other 
with the adhesive. On the other hand, when they are 
fixed to one another with the adhesive tape 2, drying 
becomes unnecessary. 

Next, the unillustrated A1 pads formed on the sem- 
iconductor element 1 and the leads 5 are respectively 
electrically bonded to one another by the gold wires 4. 

Thereafter, the entire semiconductor device from 
which parts of the leads 5 are eliminated, is sealed with 
the mold resin 6. 

Finally, the resin molded type semiconductor device 
can be obtained by cutting and bending the leads 5 
which project from the mold resin 6. 

Thus, in the resin molded type semiconductor de- 
vice showing the first embodiment of the present inven- 
tion, the other surface 1b located on the side opposite 
to one surface 1a of the semiconductor element 1 and 
the surface 3b of the chip support 3 located on the side 
opposite to the surface 3a of the chip support 3, which 
is bonded to the semiconductor element 1 , are exposed 
and seated with the mold resin 6. Therefore, the thick- 
ness of a package can be reduced to a size obtained by 
simply adding the thicknesses of the semiconductor el- 
ement 1, the adhesive tape 2 and the chip support 3 



together, thereby making it possible to thin the semicon- 
ductor device. Since the distribution of the mold resin 6 
is averaged, warpage of the semiconductor device, 
which occurs due to heat shrinkage, is hardly generated 
5 and the stress applied to the incorporated semiconduc- 
tor element 1 can be also reduced. 

Figs. 2 and 3 illustrate a second embodiment of a 
resin molded type semiconductor device according to 
the present invention. Fig. 2 is a fragmentary plan view 
10 of the second embodiment. Fig. 3 is a schematic en- 
larged sectional view taken along line A - A of Fig. 2. In 
Figs. 2 and 3, elements of structure indicated by refer- 
ence numerals identical to those shown in Fig. 1 show 
the same ones as those shown in Fig. 1 . 
*s The semiconductor device comprises a semicon- 
ductor element 1 in which circuits are formed on the sur- 
face of silicon, a pair of chip supports 3 and 3 stuck fast 
to one surface of the semiconductor element 1 and fixed 
thereto with an adhesive 7, leads 5 respectively electri- 
ze cally connected to A1 pads (bonding pads) formed on 
one surface of the semiconductor element 1 through 
gold wires (bonding wires) 4, and a mold resin 6 that 
seals the entire semiconductor device. The pair of chip 
supports 3 and 3 serves so as to reinforce the semicon- 

25 ductor element 1 . 

In this type of structure, an interval x is defined be- 
tween the pair of chip supports 3 and 3. The chip sup- 
ports 3 and 3 are provided so as to avoid areas or por- 
tions where the gold wires 3 are disposed, and extend 

30 in the longitudinal direction of the semiconductor ele- 
ment 1 substantially along the center of the semicon- 
ductor element 1. Further, the pair of chip supports 3 
and 3, and the pair of chip supports 3 and 3 and the 
semiconductor element 1 are respectively fixed to one 

35 another with the adhesive 7 injected into the interval x 
Upon sealing the semiconductor device with the mold 
resin 6, a structure is adopted wherein the other surface 
1 b located on the side opposite to one surface 1 a of the 
semiconductor element 1 and a surface 3b located on 

40 the side opposite to a surface 3a of the chip support 3, 
which is bonded to the semiconductor element 1 , are 
respectively exposed and sealed with the mold resin 6. 

A method of manufacturing the resin molded type 
semiconductor device shown in Figs. 2 and 3 will further 

45 be described. Firstly, the chip supports 3 are tightly 
placed on the semiconductor element 1 supported by 
an unillustrated support and are arranged in parallel to 
each other with the interval x defined therebetween. 
Next, parts of both ends extending in the longitudi- 

50 nal direction of the semiconductor element 1 are left and 
the interval x is filled up with the adhesive 7. Thus, the 
pair of chip supports 3 and 3 and the semiconductor el- 
ement 1 are brought into a tacked state. 

The unillustrated A1 pads formed on the semicon- 

55 ductor element 1 and the leads 5 are then electrically 
bonded to each other by the gold wires 4. 

Thereafter, the mold resin 6 is injected with a part 
in the interval x, which is unfilled with the adhesive 7 as 
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a mold injection port. Thus, the entire semiconductor de- 
vice from which parts of the leads 5 are eliminated, is 
sealed with the mold resin 6. In this case, the mold resin 
6 flows into the upper side of the adhesive 7 already 
charged into the interval x and hence the pair of chip 
supports 3 and 3 and the semiconductor element 1 are 
brought into a bonded state. 

A final resin molded type semiconductor device is 
obtained by finally effecting cutting/bending processing 
on the leads 5 that project from the mold resin 6. 

Thus, in the resin molded type semiconductor de- 
vice showing the second embodiment of the present in- 
vention, the other surface 1b located on the side oppo- 
site to one surface 1a of the semiconductor element 1 
and the surface 3b of the chip support 3 located on the 
side opposite to the surface 3a of the chip support 3, 
which is bonded to the semiconductor element 1, are 
exposed and sealed with the mold resin 6. Therefore, 
the thickness of a package can be reduced to a size ob- 
tained by simply adding the thicknesses of the semicon- 
ductor element 1 and the chip support 3 together, there- 
by making it possible to thin the semiconductor device. 
Since the distribution of the mold resin 6 is averaged, 
warpage of the semiconductor device, which occurs due 
to heat shrinkage, is hardly generated and the stress 
applied to the incorporated semiconductor element 1 
can be also reduced. 

Further since the structure is adopted wherein the 
mold resin 6 is injected with the part in the interval x 
unfilled with the adhesive 7 as the mold injection port 
and the entire semiconductor device from which the 
parts of the leads 5 are eliminated, is sealed with the 
mold resin 6, the mold resin 6 flows into the upper side 
of the adhesive 7 already poured into the interval x and 
hence the pair of chip supports 3 and 3 and the semi- 
conductor element 1 are firmer bonded to one another. 

Fig. 4 is a schematic sectional view of a resin mold- 
ed type semiconductor device showing one modification 
of the second embodiment of the present invention. In 
Fig. 4, elements of structure identified by reference nu- 
merals identical to those shown in Figs. 2 and 3 show 
the same ones as those shown in Figs. 2 and 3. 

In the illustrated modification, chip supports 3 and 
3 provided in a pair have cut-away portions respectively. 
Further, the chip supports 3 respectively have horizontal 
and vertical portions 3A and 3B and are substantially L- 
shaped in cross-section. The pair of chip supports 3 and 
3 are disposed on the semiconductor element 1 in a 
state in which tips of the horizontal portions 3A are op- 
posed to each other. Further, an interval is defined be- 
tween each horizontal portion 3A and the semiconduc- 
tor element 1 so as to be filled with an adhesive 7 and 
a mold resin 6, so that an area that contributes to bond- 
ing, is increased. 

Thus, the structure of this modification can bring 
about advantageous effects that the bonding between 
the pair of chip supports 3 and 3 and the semiconductor 
element 1 is made firmer, as well as advantageous ef- 



fects obtained by the structure shown in Figs. 2 and 3. 

Fig. 5 is a fragmentary plan view showing a third 
embodiment of a resin molded type semiconductor de- 
vice according to the present invention. In Fig. 5, ele- 
$ ments of structure indicated by reference numerals 
identical to those shown in Figs. 1 through 4 show the 
same ones as those illustrated in Figs. 1 through 4. 

The semiconductor device includes a semiconduc- 
tor element 1 in which circuits are formed on the surface 
10 of silicon, and a plurality of chip supports 3 tightly placed 
on one surface of the semiconductor element 1 and 
fixed thereto with an adhesive 7. Further, the semicon- 
ductor device has leads respectively electrically con- 
nected to unillustrated A1 pads (bonding pads) formed 
75 on one side or surface of the semiconductor element 1 
through gold wires (bonding wires). Furthermore, the 
entire semiconductor device is constructed so as to be 
sealed with a mold resin 6. 

In this structure, adhesive injection holes 8 are re- 
20 spectively defined in tips of the chip supports 3. The in- 
dividual chip supports 3 are tightly placed on one sur- 
face 1 a of the semiconductor element 1 . Further, the ad- 
hesive 7 is injected through the adhesive injection holes 
8 so as to bond between the chip supports 3 and the 
25 semiconductor element 1 . The chip supports 3 serve as 
reinforcing materials for the semiconductor element 1 
Upon sealing the semiconductor device with the mold 
resin 6, a structure is adopted in which the other surface 
1 b located on the side opposite to one surface 1 a of the 
30 semiconductor element 1 and a surface 3b of each chip 
support 3. located on the side opposite to a surface 3a 
thereof bonded to the semiconductor element 1 , are re- 
spectively exposed and sealed with the mold resin 6. 
Thus, in the resin molded type semiconductor de- 
35 vice showing the third embodiment of the present inven- 
tion, the other surface 1b located on the side opposite 
to one surface 1a of the semiconductor element 1 and 
the surface 3b of each chip support 3 located on the side 
opposite to the surface 3a thereof bonded to the semi- 
•to conductor element 1 , are exposed and sealed with the 
mold resin 6. Therefore, the thickness of a package can 
be reduced to a size obtained by simply adding the thick- 
nesses of the semiconductor element 1 and the chip 
supports 3 together, thereby making it possible to thin 
^5 the semiconductor device. Since the mold resin 6 is dis- 
tributed on the average, warpage of the semiconductor 
device, which occurs due to heat shrinkage, is hardly 
produced and the stress applied to the incorporated 
semiconductor element 1 can be also reduced. 
50 Fig. 6 is a schematic sectional view of a resin mold- 
ed type semiconductor device shown as one modifica- 
tion of the third embodiment according to the present 
invention. In Fig. 6, elements of structure indicated by 
reference numerals identical to those shown in Figs. 1 
55 through 5 show the same ones as those shown in Figs. 
1 through 5. 

In the illustrated modification, chip supports 3 hav- 
ing adhesive injection holes 8 defined in tips thereof ex- 
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tend from the four corners (substantially symmetrical as 
seen from left to right side although only about the half 
of the semiconductor device is shown in Fig. 6) of a sem- 
iconductor element 1 so as to avoid areas or portions 
where gold wires (not shown) are provided. The chip 
supports 3 are bonded to one surface 1a of the semi- 
conductor element 1 with an adhesive 7 injected through 
adhesive injection holes 8. The present embodiment is 
identical in structure to the third embodiment in that the 
chip supports 3 are used as reinforcing materials for the 
semiconductor element 1 and other features exist. 

Figs. 7 and 8 show a fourth embodiment of a resin 
molded type semiconductor device according to the 
present invention. Fig. 7 is a schematic vertical sectional 
side view of the fourth embodiment. Fig. 8 is a schematic 
horizontal sectional view of the fourth embodiment. In 
Figs. 7 and 8, elements of structure indicated by refer- 
ence numerals identical to those shown in Figs. 1 
through 6 show the same ones as those shown in Figs. 
1 through 6. 

Referring to Figs. 7 and 8, the semiconductor de- 
vice comprises a semiconductor element 1 in which cir- 
cuits are formed on the surface of silicon, die pads 9 
divided into three which are tightly placed on the other 
surface 1b of the semiconductor element 1 and fixed 
thereto with an adhesive 7, leads 5 respectively electri- 
cally connected to A1 pads (bonding pads) formed on 
one surface of the semiconductor element 1 through 
gold wires (bonding wires) 4, and a mold resin 6 that 
seals the entire semiconductor device. The three die 
pads 9 serve so as to reinforce the semiconductor ele- 
ment 1. 

In this type of structure, the three die pads 9 extend 
in the longitudinal direction of the semiconductor device 
with intervals x defined therebetween. Further, the three 
die pads 9 are disposed so as to extend between sub- 
stantially both ends of the semiconductor element 1 . 
The adhesive 7 poured into the intervals x fix between 
the die pads 9 and between the die pads 9 and the sem- 
iconductor element 1 . Upon sealing the semiconductor 
device with the mold resin 6, a structure is adopted in 
which a surface 9b located on the side opposite to a sur- 
face 9a of each die pad 9, which is bonded to the sem- 
iconductor element 1 , is exposed and sealed with the 
mold resin 6. 

A method of manufacturing the resin molded type 
semiconductor device shown in Figs. 7 and 8 will further 
be described. The semiconductor element 1 is first 
placed on the three die pads 9 supported by an unillus- 
trated support and provided in parallel to each other with 
the intervals x defined therebetween so as to extend 
across the three die pads 9. Further, the semiconductor 
element 1 is tightly fixed to the die pads 9 with the ad- 
hesive 7 so as to temporarily affix between the die pads 
9 and the semiconductor 1. 

Next, the unillustrated A1 pads formed on the sem- 
iconductor element 1 and the leads 5 are electrically 
bonded to each other through the gold wires 4. 



Thereafter, the intervals x are filled with the mold 
resin 6. Thus, the entire semiconductor device from 
which parts of the leads 5 are eliminated, is sealed with 
the mold resin 6. In this case, the mold resin 6 also flows 
5 into each interval x defined between the adjacent divid- 
ed die pads 9. 

The leads 5 that project from the mold resin 6, are 
finally bent so as to obtain a final resin molded type sem- 
iconductor device. 

10 Thus, in the resin molded type semiconductor de- 
vice shown as the fourth embodiment of the present in- 
vention, the other surface of each die pad 9 provided on 
the other surface 1 b located on the side opposite to one 
surface 1a of the semiconductor element 1 , is exposed 

15 and sealed with the mold resin 6. 

Therefore, the thickness of a package can be reduced, 
thus making it possible to thin the semiconductor device. 
Since the mold resin 6 is poured into each interval x de- 
fined between the adjacent divided die pads 9 and 

20 hence the distribution of the mold resin 6 is averaged, 
warpage of the semiconductor device, which occurs due 
to heat shrinkage, is hardly generated and the stress 
applied to the incorporated semiconductor element 1 
can be also reduced. 

25 Fig. 9 is a schematic sectional view of a resin mold- 
ed type semiconductor device showing one modification 
of the fourth embodiment according to the present in- 
vention. In Fig. 9, elements of structure indicated by ref- 
erence numerals identical to those shown in Figs. 1 

30 through 8 show the same ones as those shown in Figs. 
1 through 8. 

In the present modification, die pads 9 divided into 
four are used. The four die pads 9 extend from the four 
corners of a semiconductor element 1 and are bonded 
35 to one surface 1b of the semiconductor element 1 with 
an adhesive 7. In regard to other points, the present 
modification is identical in structure to the fourth embod- 
iment. 

Fig. 1 0 illustrates a fifth embodiment of a resin mold- 

40 ed type semiconductor device according to the present 
invention Fig. 10 is a schematic horizontal sectional 
view of the fifth embodiment. In Fig. 10, elements of 
structure designated at reference numerals identical to 
those shown in Figs. 1 through 9 show the same ones 

45 as those shown in Figs. 1 through 9. 

Referring to Fig. 10, the semiconductor device is of 
a semiconductor device having a LOC (Lead On Chip) 
structure. The semiconductor device comprises a sem- 
iconductor element 1 in which circuits are formed on the 

50 surface of silicon, a plurality of leads 5 which are tightly 
placed on one surface 1 a of the semiconductor element 
1 with adhesive injection holes 10 defined in tips thereof 
and are respectively fixed onto the whole surface of the 
semiconductor element 1 with an adhesive 7 injected 

55 into the adhesive injection holes 1 0, gold wires (bonding 
wires) for jrespectively connecting A1 pads (bonding 
pads) formed on one side of the semiconductor element 
1 and the leads 5 to one another, and a mold resin 6 that 
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seals the entire semiconductordevice. The leads 5 tight- 
ly stuck to the semiconductor element 1 serve as for re- 
inforcement. 

A method of fabricating the resin molded type sem- 
iconductor device shown in Fig. 10 will be further de- 
scribed. The leads 5 are first located in predetermined 
positions of one surface 1a of the semiconductor ele- 
ment 1 and the adhesive 7 is injected through the adhe- 
sive injection holes 1 0 so as to temporarily affix the sem- 
iconductor element 1 and the leads 5. Next, the unillus- 
trated A1 pads formed on the semiconductor element 1 
and the leads 5 are electrically bonded to one another 
by the gold wires 4. 

Thereafter, the mold resin 6 is poured so as to seal 
the entire semiconductor device from which parts of the 
leads 5 are excluded. 

Finally, the leads 5 that project from the mold resin 
6, are cut and bent so as to obtain a final resin molded 
type semiconductor device. 

Thus, since the resin molded type semiconductor 
device shown as the fifth embodiment has a structure 
in which the leads 5 having the adhesive injection holes 
10 respectively defined in the tips thereof are tightly 
placed on one surface 1 a of the semiconductor element 
1 , the semiconductor element 1 and the leads 5 are 
bonded to one another with the adhesive 7 poured 
through the adhesive injection holes 10 and thereafter 
the semiconductor device is sealed with the mold resin 
6, the electrical connection between the semiconductor 
element 1 and the leads 5 can be made without using 
an adhesive tape and hence the cost of processing the 
adhesive tape can be reduced. 

Fig. 11 is a schematic enlarged sectional view 
showing a sixth embodiment of a resin molded type 
semiconductor device according to the present inven- 
tion. In Fig. 11 , elements of structure indicated by refer- 
ence numerals identical to those shown in Fig. 1 show 
the same ones as those shown in Fig. 1 . 

In the sixth embodiment, a projection is formed on 
the surface of the chip support 3 opposite to the surface 
thereof bonded to the chip, which is bonded to the upper 
surface of the semiconductor element 1 employed in the 
first embodiment. Fig. 11 shows the case where a chip 
support 63 having a convex cross-section is used as one 
example of the projection. A method of fabricating the 
resin molded type semiconductor device according to 
the sixth embodiment is identical to the method of man- 
ufacturing the semiconductor device according to the 
first embodiment. A convex sectional form of the chip 
support 63 can be formed by effecting halfetching on the 
same chip support as that employed in the first embod- 
iment. Owing to the shaping of the cross-section of the 
chip support in the form of the convex, an interface sur- 
face between the chip support and a mold resin can be 
made longer and the adhesion therebetween can be im- 
proved when the semiconductor element 1 and the chip 
support 63 are sealed with the mold resin. It is therefore 
possible to prevent moisture from entering from the out- 



10 
side. 

Figs. 12 and 13 are respectively schematic en- 
larged sectional views showing seventh and eighth em- 
bodiments of resin molded type semiconductor devices 
5 according to the present invention. In Figs. 12 and 13, 
elements of structure indicated by reference numerals 
identical to those shown in Fig. 1 show the same ones 
as those shown in Fig. 1 . 

The seventh embodiment shown in Fig. 12 is iden- 

10 tical in manufacturing method to the first embodiment. 
As an adhesive for bonding a chip support 3 formed on 
an upper surface of a semiconductor element 1 to a 
semiconductor element 1 , a rubber-like adhesive having 
a Young's modulus of about 10kg/mm 2 is used. The ad- 

>s hesive 11 is formed by being applied to the upper sur- 
face of the semiconductor element 1 during a manufac- 
turing operation. In the eighth embodiment shown in Fig. 
13, an adhesive 12 is of a tape-like one and is bonded 
to a chip support 3 in advance. The tape-like adhesive 

20 12 also has a Young's modulus of about 10kg/mm 2 in a 
manner similar to the rubber-like adhesive 11 employed 
in the seventh embodiment. 

When elastic adhesives are used as the adhesives 
provided between the semiconductor elements 1 and 

25 the chip supports 3 as in the case of the seventh and 
eighth embodiments respectively, the adhesives serve 
as cushioning materials even if a mold is brought into 
contact with the reverse side of the chip support 3 or the 
semiconductor element 1 upon mold clamping under 

30 resin sealing, so that a large force is prevented from ap- 
plying to the semiconductor element 1 and the chip sup- 
port 3. It is therefore possible to prevent cracks from oc- 
curring in the reverse side of the semiconductor element 
1. 

35 Figs. 14 and 15 illustrate a ninth embodiment of a 

resin molded type semiconductor device according to 
the present invention. Fig. 1 4 is a fragmentary plan view 
of the resin molded type semiconductordevice. Fig. 15 
is a schematic enlarged sectional view taken along line 

40 A - A of Fig. 2. In Figs. 1 4 and 1 5, elements of structure 
indicated by reference numerals identical to those 
shown in Fig. 1 show the same ones as those shown in 
Fig. 1. 

In the resin molded type semiconductor device ac- 
45 cording to the ninth embodiment, a metal plate 13 is 
bonded onto an upper surface of a semiconductor ele- 
ment 1. In the ninth embodiment as well, a mold is 
brought into direct contact with an upper surface of the 
metal plate 1 3 and a lower surface of the semiconductor 
so element 1 and interposed therebetween upon mold 
clamping under resin sealing. Accordingly, the vertical 
dimension of the mold is substantially determined by the 
metal plate 1 3 and the semiconductor element 1 . Since 
the metal plate 1 3 is provided separately from leads, the 
55 metal plate 1 3 can be formed so as to become thinner 
than each of leads. It is therefore possible to make the 
entire semiconductordevice thinner. Assuming now that 
the thickness of the metal plate 13 is 0. 1 mm, the thick- 
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ness of an adhesive tape 2 is 0.1mm and the thickness 
of the semiconductor element 1 is 0.3mm, an ultra-thin 
semiconductor device whose entire thickness is 0.5mm 
can be achieved. 

Since the metaf plate 1 3 is independent of the leads, $ 
the metal plate 13 can utilize a material different from 
that used for the leads. The thermal resistance of the 
semiconductor device can be lowered by using, for ex- 
ample, a high -radiative material such as Cu, AL Cu/W 
or the like as the material. w 

Fig. 16 is a schematic enlarged sectional view illus- 
trating a tenth embodiment of a resin molded type sem- 
iconductor device according to the present invention. In 
Fig. 1 6, elements of structure indicated by reference nu- 
merals identical to those shown in Fig. 1 show the same is 
ones as those shown in Fig. 1 . 

The tenth embodiment shown in Fig. 16 is identical 
in manufacturing method to the first embodiment. How- 
ever, the form of a chip support 3 formed on and bonded 
to an upper surface of a semiconductor element 1 is dif- 20 
ferent from that of the chip support 3 employed in the 
first embodiment. Namely, the chip support 3 is half- 
etched and an adhesive tape is provided within a half- 
etched area thereby to bond the chip support 3 to the 
semiconductor element 1 . By half-etching the portion of 25 
the chip support 3, which is bonded to the semiconduc- 
tor element 1 as described above, the thickness of the 
entire semiconductor device can be made thin by a 
thickness corresponding to the amount of halfetching. 

While the present invention has been described 30 
with reference to the illustrative embodiments, this de- 
scription is not intended to be construed in a limiting 
sense. Various modifications of the illustrative embodi- 
ments, as well as other embodiments of the invention, 
will be apparent to those skilled in the art on reference 35 
to this description. It is therefore contemplated that the 
appended claims will cover any such modifications or 
embodiments as fall within the true scope of the inven- 
tion. 



Claims 

1. A structure of a resin molded type semiconductor 
device, comprising: 45 

a semiconductor element having a surface to 
which gold wires are connected; 
a chip support fixed to the semiconductor ele- 
ment so as to avoid portions of said semicon- so 
ductor element, which are respectively con- 
nected to the gold wires; and 
a mold resin for sealing a back surface of said 
semiconductor element, which is located on the 
opposite side of the surface of said semicon- 55 
ductor element and a surface of said chip sup- 
port, which is located on the side opposite to a 
surface thereof fixed to said semiconductor ele- 



ment, so as to expose said both surfaces. 

2. A structure of a resin molded type semiconductor 
device, comprising: 

a semiconductor element having a surface to 
which gold wires are connected: 
a pair of chip supports fixed to said semicon- 
ductor element so as to avoid portions of said 
semiconductor element, which are respectively 
connected to the gold wires; 
an adhesive injected between said pair of chip 
supports, for fixing said pair of chip support and 
said semiconductor element to each other; and 
a mold resin for sealing a back surface of said 
semiconductor element, which is located on the 
opposite side of the surface of said semicon- 
ductor element and a surface of said each chip 
support, which is located on the side opposite 
to a surface thereof fixed to said semiconductor 
element, so as to expose said both surfaces. 

3. A structure according to claim 2, wherein said chip 
supports are respectively composed of horizontal 
and vertical portions integrally provided so as to be 
substantially L-shaped in cross section and are con- 
structed so that tips of the horizontal portions of said 
chip supports are disposed face-to-face with each 
other 

4. A structure of a resin molded type semiconductor 
device, comprising: 

a semiconductor element having a surface to 
which gold wires are connected: 
chip supports disposed so as to avoid portions 
of said semiconductor element, which are con- 
nected to the gold wires and to extend from plu - 
ral directions, said chip supports having a plu- 
rality of adhesive injection holes defined in tips 
thereof so as to vertically extend therethrough 
and being bonded to said semiconductor ele- 
ment with adhesives injected through the adhe- 
sive injection holes; and 

a mold resin for sealing a back surface of said 
semiconductor element, which is located on the 
opposite side of the surface of said semicon- 
ductor element and a surface of said each chip 
support, which is located on the side opposite 
to a surface thereof bonded to said semicon- 
ductor element, so as to expose said both sur- 
faces. 

5. A structure of a resin molded type semiconductor 
device, comprising: 

a semiconductor element having a surface to 
which gold wires are connected; 
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at least one pair of die pads disposed on a back 
surface of said semiconductor element, which 
is opposite to the surface of said semiconduc- 
tor; and 

a mold resin injected between said pair of die 
pads so as to bond between said pair of die 
pads, said mold resin bonding said pair of die 
pads and said semiconductor element to one 
another and sealing surfaces of said die pads, 
which are located on the side opposite to sur- 
faces thereof bonded to said semiconductor 
element, so as to expose the opposed surfaces 
of said die pads. 

6. A structure of a resin molded type semiconductor 
device, comprising: 

a semiconductor element; 
a plurality of leads respectively having adhe- 
sive injection holes defined in tips thereof pro- 
vided on a surface of said semiconductor ele- 
ment; 

an adhesive injected through said each adhe- 
sive injection hole, for bonding between said 
semiconductor element and said each lead; 
and 

a mold resin for sealing said semiconductor ele- 
ment and said leads. 

7. A structure of a resin molded type semiconductor 
device, comprising: 

a semiconductor element having a surface to 
which gold wires are connected; 
a chip support bonded to the surface of said 
semiconductor element so as to avoid portions 
of said semiconductor element, which are con- 
nected to the gold wires, said chip support hav- 
ing a projection provided on a surface on the 
opposite side of the bonded surface; and 
a mold resin for sealing a back surface of said 
semiconductor element, which is located on the 
opposite side of the surface of said semicon- 
ductor element and a tip of the projection of said 
chip support so as to expose the back surface 
thereof and the tip thereof. 

8. A structure of a resin molded type semiconductor 
device, comprising: 

a semiconductor element having a surface to 
which gold wires are connected; 
a chip support face-bonded to said semicon- 
ductor element with an elastic adhesive layer 
interposed therebetween so as to avoid por- 
tions of said semiconductor element, which are 
connected to the gold wires; and 
a mold resin for sealing a back surface of said 



semiconductor element, which is locatedon the 
opposite side of said one surface of said sem- 
iconductor element and a surface of said chip, 
support, which is located on the opposite side 
5 of a surface thereof bonded to said semicon- 

ductor element, so as to expose said both sur- 
faces. 

9. A structure of a resin molded type semiconductor 
10 device, comprising: 

a semiconductor element having bonding pads 
formed on a surface thereof; 
a plurality of inner leads respectively electri- 
15 cally connected to the bonding pads; 

a metal plate bonded to said semiconductor 
element so as to avoid the bonding pads pro- 
vided on the surface of said semiconductor ele- 
ment; and 

20 a mold resin for sealing the other surface of said 

semiconductor element, which is locatedon the 
opposite side of the surface of said semicon- 
ductor element and a surface of said metal 
plate, which is located on the opposite side of 

25 a surface thereof bonded to said semiconduc- 

tor element, so as to expose said both surfaces. 

10. A structure according to claim 9, wherein said metal 
plate is a radiative metal plate. 

30 

11. A structure according to claim 1 0, wherein said radi- 
ative metal plate is selected from Cu, Al and Cu/W 
as a material. 

12. A structure of a resin molded type semiconductor 
device, comprising: 

a semiconductor element having bonding pads 
formed on a surface thereof; 

40 a plurality of inner leads respectively electri- 

cally connected to the bonding pads; 
a chip support thinner in thickness than each of 
said inner leads bonded to the surface of said 
semiconductor element so as to avoid the 

45 bonding pads; and 

a mold resin for sealing the other surface of said 
semiconductor element, which is located on the 
opposite side of the surface of said semicon- 
ductor element and a surface of said chip sup- 

50 port, which is located on the opposite side of a 

surface thereof bonded to said semiconductor 
element, so as to expose said both surfaces. 

13. A semiconductor device structure having first and 
55 second major opposed substantially planar sur- 
faces between which peripheral side edge portions 
extend, a semiconductor element (1), a chip sup- 
port (3), a plurality of leads (5) that are exposed to 
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the exterior of the device, electrical connection 
wires (4) that provide electrical connections 
between the leads and pads (A1 ) on the semicon- 
ductor element, and resin molding material which 
encapsulates the device, wherein the chip support 5 
is adhered to the semiconductor element on the 
same side as the pads, the first major surface 
includes a surface of the chip support contiguous 
with a first surface of the resin molding material, and 
the second major surface includes a surface of the w 
semiconductor element contiguous with a second 
surface of the resin molding material. 
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(54) Structure of resin molded type semiconductor 



(57) A resin molded type semiconductor device ac- 
cording to the present invention comprises a chip sup- 
port (3) face-bonded to one surface of a semiconductor 
element (1), which is connected to goid wires (4), with 
an adhesive tape (2) , so as to avoid portions of the sem- 
iconductor element (1 ), which are connected to the gold 
wires (4), and a mold resin (6) for sealing the other sur- 
face of the semiconductor element (1 ), which is located 



on the opposite side of one surface thereof and a sur- 
face of the chip support (3), which is located on the op- 
posite side of a surface thereof bonded to the semicon- 
ductor element (1 ), so as to expose both the other sur- 
face (1b) of the semiconductor element and the surface 
(3b) of the chip support (3). Owing to the above con- 
struction, a thinned semiconductor device can be ob- 
tained. 
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1 : Claims: 1 .8,13: Structure of a semiconductor device with exposed semiconductor 
backside and chip-support surface from encapsulation 

2: Claims: 2,3,4,6: Structure of a semiconductor device with adhesive injected through 
chip-suppod(s) to fix semiconductor element 



3: Claims: 5: 



4: Claims: 7,12: 



5: Claims: 9,10,1 1 : 



Structure of a semiconductor device with at least one pair of die-pads, 
the die-pads backside exposed from encapsulation 

Structure of a semiconductor device having halfetched chip-support 
(projection or thinner die-support), the semiconductor backside and 
chip-support surface exposed from encapsulation 

Structure of a semiconductor device having a metal plate bonded to the | 
surface of the semiconductor, the semiconductor backside and metal i 
plate surface exposed from encapsulation 
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